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HaumeHnoBanue JUCHUILIHHDI

Hctopus u ¢puocopusi HayKu

O0bEM JUCHUILIHHDI,
4E/ak.u.

4 3E (144 4aca)

COJAEPKAHUE JTUCIUAITJIMHBI

Pasznensnt

Tempbl

Pazpgen 1. IlpenmerHas
00J1acTh, CTaTyC U (QYyHKIIHA
HCTOPHUH U Pa3BUTHUS HAYKU

Tema 1.1 ®unocodust 1 METOIOIOTHS HAYKH KaK OTPaciib
(UITOCOBCKOTO 3HAHMSI

Tema 1.2 Hayka B KyJIbType ¥ IMBHJIM3ALIUU

Tema 1.3 Dransl reHe3uca U 1 ICTOPUIECKOU TUHAMUKHI
HAYKHU

Tema 1.4 CtpykTypa HaydHOTO mio3HaHUs. [IpoGiaemsr
UCTHHBI IPpobsIeMbl prstocoduu B HAyKe.

Tema 1.5 Kpurepun Hay4HOW MCTHUHBI.

Pazpnen 2. Opranuzanus
HAaY4YHOM JEATEIIbHOCTH,
KPUTEPUU U IPU3HAKU

Tema 2.1 Hayka kak collMajIbHBIN CTaTyC

Tema 2.2dunocodus 1 METOOIOTHSI COLIMOTYMAHUTAPHBIX
HayK

Tewma 2.3 @unocoduisi 1 METOIOJIOTHS TEXHUYECKUX HAYK

Tema 2.4 ®unocodusi © METOJOJIOTHSI €CTECTBEHHBIX HAYK

Tewma 2.5 ®unocoBckue mpodIeMbl KOHKPETHBIX HAYK

HaumeHoBaHMe JUCHUILIMHDI

Tlenaroruka BBICIIEN HIKOJIBI

O0bEM JUCHUILIHHDI,
3E/ak.u.

3 3E (108 yaca)

COJAEPKAHUE JTUCIUITJIMHBI

Pa3znennl

TeMBI

Paznen 1.

TeopeTnyeckre OCHOBBI
rporiecca 00y4eHHUsI B BBICIIICH
IIKOJIe

Tema 1.1. Benenue B kypc «Ilenaroruka Beiciei
[Ixone». Lenp u 3anaun kypca. Opranuzanus
00pa3oBaTeNbHOrO TMpolecca. Y4eOHble 3aJaHus |
OaJUIbHO-PEUTHHIOBAsI CUCTEMA MX OLIEHKH

Tema 1.2. Ilegaroruka kak Hayka. O4epk ucropuu
Ilemaroruku. Pasnensl nenaroruku. Ilemaroruka
BBICIIICH IIKOJIbI KaK HAyKa U MPaKTHKa

Tema 1.3. CoBpeMeHHBIE TPEHABI Pa3BUTHSI BBICLIETO
oOpa3oBaHusi. COBpeMEHHBIE TPEH bl Pa3BUTHUS BBICILIETO
obpasoBanus. [ToctunnycrpuanbHoe

(VUCA) o6pazoBanue. HempepbIBHOCTS,
MHTEepHALMOHATM3AM U M poBU3aLKs 00pa30BaHMUSL.
Komnerenmuu Oynymero. Yauepcuretsl 1.0, 2.0, 3.0 u
4.0

Tema 1.4. OOpazoBanue: 00y4yeHHE, BOCIUTAHUE,
pasButue. ObpazoBaHue Kak MPOLEeCC Mepeau U YCBOCHUS
KyJIbTYpHOTO ombiTa. Crieruduka o0ydeHus, BOCIIUTAHUS U
pa3BUTHSI B BBICIICH IIKOJIE.

Tema 1.5. Cucrema Boicuiero oopasosanus B Poccun u
3apy0exHbIX cTpaHax. CTaHOBJIEHHE BhICIIET0 00pa30BaHUS
B Poccun B MexayHapoiHOM KOHTeKCTe. HopmaTuBHO-
mpaBoBasi 0a3a 00pa3oBaHUs B

Poccuiickoit @enepanuu




Tema 1.6. CtpykTypa 00pa3zoBaTeIbHOTO MpoLecca.
O6pazoBatenpHbIC 11eU U 3anauu. Coaepranue
oOpa3oBanus. MeTozbl, GopMbI U cpeacTBa 00yUYCHHUS.
JlnarHocTrka o0pa3oBaTebHbIX PE3yJIbTaTOB, CHCTEMBI
OLICHUBAHHUS

Paznen 2. Texaonorun
npodeccuoHanbHO-
OPUEHTHPOBAHHOTO OOYYECHHUS
B BBICIIICH IITKOJIE

Tema 2.1. [Topsnok peanuzanuu o6pazoBaTeIbHBIX
MIPOrpaMM BbICIIEr0 00pa30BaHUs U UX YUEOHO-
METOJMUYECKoe 00ecrieyeHue

Tewma 2.2. CymHOCTb, TUAAKTHYCCKHE (DYHKIINH,
0COOEHHOCTH MOJATOTOBKH U IPOBEICHUS JIEKITAOHHOTO
3aHSTHS B BBICIIEH IIIKOJIE

Tema 2.3. CymHOCTb, TUAaKTHUECKHE QYHKINH,
0COOEHHOCTH TOJITOTOBKHU M MPOBEJICHUS CEMHUHAPOB U
71a00paTOPHBIX Pa0dOT B BBICHIEH ITKOJIE

Tema 2.4. Opranu3zanus U NpOBEACHUE HHTEPAKTUBHBIX
3aHATHUM B BbICIIEH 1IKoJIe. IrpoBble TexHOIOrUU. MeTon
KENUCOB

Tema 2.5. CamocrosiTenbHO# padoTa, e€ opraHuzanus B
BbICHIeH 1K0JIe. OCOOEHHOCTH CaMOCTOSITEIFHON pabOThI
110J1 PYKOBOJICTBOM ITPETIOIaBaTelIsl

Tewma 2.6. MudopmaIimoHHO-TEXHOJIOTHYECKOE 00eCTIeYeHIE
oOpa3zoBaTenbHOTro mporecca. OcodbeHHOCTH
IMCTAaHIIMOHHOTO 00y4eHus1. [I[poekTupoBanue
npodeccrnoHaTbHO-OPHEHTHPOBAHHOM 00pa3oBaTeIbHON
cpensl

HaumeHnoBanue JUCHUILINHDI

ITpodeccrnoHanbHBI HHOCTPAHHBIN S3BIK

O0BbEM TUCUUIJIMHBI,
3E/ak.4.

6 3E (216 yac.)

COJAEPKAHUE JTUCIUITJIMHBI

Pa3gennl

Tembl

Paznen 1. Agriculture

Tema 1.1. History of Agriculture

Tema 1.2. Features of Agriculture

Paznen 2. Agriculture
equipment

Tema 2.1. Tools and Equipment 1

Tema 2.2. Tools and Equipment 2

Tema 2.3. Tools and Equipment 3

Pazgen 3. Plant growth and
development

Tema 3.1. Seeding and planting

Tewma 3.2. Plant propagation methods

Pasnen 4. Types of Plants

Tema 4.1. Flowers and Grasses

Tema 4.2. Trees and Shrubs

Pasgen 5. Soil conditions

Tewma 5.1. Soil preparation

Tema 5.2. Soil amendments

Pasznen 6. Water balance

Tewma 6.1. Watering

Tema 6.2. Drainage

Paznen 7. Pest management

Tema 7.1. Pests and pesticides

Pazgen 8. Plant growing

Tema 8.1. Weather and soil conditions

HaumeHnoBanue JUCHUILINHDI

I/IHCprM €HTaJIbHBIC METOJIbI MCCIICJOBaHUIM

O0BEM TUCHMIIJIMHDI,
3E/ak.u4.

5 3E (180 yaca)

COJAEPKAHUE JTUCIUITJIMHBI




Pa3gennl

Tembl

Paszgen 1. O0mue monoxeHus

Tema 1.1. Knaccuukanuss HHCTpyMEHTAIBHBIX METOJIOB
HCCIIeIOBAHUS O0BEKTOB OKPYIKAIOMICH cpebl, mpodooToop,
POOOIIOrOTOBKA, pa3/Ic/ICHUE U KOHIICHTPUPOBAHHE,

Tewma 1.2. U3mepenue (onpeneneHue), 00paboTka JaHHBIX,
BBIBOJIBI M OTUET, IPECTABICHUE O XEMOMETPHKE

Pa3nen 2. ATtomHO-
abcopOrmoHHAS
CHEKTPOMETPHUS

Tema 2.1. TeopeTuueckrne OCHOBbI METO/1a AaTOMHO-
SMUCCUOHHOM CIIEKTPOMETPUU, UCTOUHUKH U3JIy4YEHHUS,
HCIIOJIb3YEMBIE B aTOMHO-OMUCCHOHHOM CIEKTPOMETPHH

Tema 2.2. TeopeTHueCKHe OCHOBBI METO/Ia AaTOMHO-
a0CcOpOLIMOHHOMN CIIEKTPOMETPUH, YCTPOUCTBO AaTOMHO-
a0COPOIMOHHBIX CIIEKTPOMETPOB, BO3MOKHOCTH METO/1a
ATOMHO-a0COpOIIMOHHOMN CIEKTPOMETPUHU.

Tema 2.3 AToMHO-a0COPOIIMOHHBIN METOJT OTIPEICIICHUS
CBHUHIIA B BO3/1yX€ B COOTBETCTBHHU C MEKAYHAPOIHBIM
crannaproM MCO 9855, onpenenenue TsHKEIbIX METAIUIOB B
[IOYBE B COOTBETCTBUU C MEXIYHAPOJHBIM CTAaHAAPTOM
NCO 11047, ananu3 nunieBsIX NPOAYKTOB, AHATIU3
OMOJIOTHYECKIX 00Pas3IOoB.

Pa3nen 3. CnexrpasbHble
METO/Ibl aHATH32

Tema 3.1. MadpakpacHas CIEKTPOCKOIHS,
yJIbTpapuOIETOBAS CIIEKTPOCKOIHUS, CIEKTPOCKOIHUS
SICPHOTO MAarHUTHOTO PE30HAHCA, ra30-KHUIKOCTHAs
xpoMartorpadusi, BBICOKOd(pPeKTUBHAS KUAKOCTHAS
xpomarorpadusi, Macc-CIeKTpOMETpusi, XpOMaTo-Macc-
CHEKTPOMETpHUS

Paznen 4. DnexrpoxumMuueckue
METO/IbI aHAIN3a

Tema 4.1. TeopeTnuecknue OCHOBBI AIEKTPOXUMHUYECKUX
METO/I0B aHaJIn3a, MOTEHLIUOMETPHS, BOJIbTAMIEPOMETPHUS,
BO3MOXXHOCTH 3JIEKTPOXMMHUYECKUX METOJOB JUIsl aHAIN3a
00BEKTOB OKPYKAIOIIEH CPe/Ibl, ONPECICHIE MAaCCOBOM
JIOJIM HUTPAT-UOHOB B MPOIYKTaX PACTUTEIBLHOTO
MIPOUCXOMKIACHHUSL.

Tema 4.2. Onpenenenue 1oja B MUILEBBIX MPOAYKTaX U
IIPOOBOJBLCTBEHHOM ChIPhE BOJIBTAMIIEPOMETPUUECKIM
METOOM.

Paznen 5. Xpomartorpadus

Tema 5.1. TeopeTuueckrue 0CHOBBI XpoMaTorpaduu Kak
METOJa pPa3ACIICHUs U ONPEAEICHNS XUMUYECKHUX BEIIECTB,
ra30-)kKMJIKOCTHasi XpomaTorpadus, BbIcoko3(pdexkTuBHas
KHJIKOCTHAsI XpoMaTorpadusi, HOHHAsE XpoMaTorpadus,
MaccC-CIEKTPOMETPHUS, XpOMATO-MACC-CIIEKTPOMETPHSI,
OIIpEZIETICHNE COJIePKAHUS (UPHBIX Macel, ONpeAeIeHUE
AQHUOHOB.

HaumeHnoBanue JUCHUILINHDI

MaremaTudeckoe MOACIIMPOBAHUC U ITIPOCKTUPOBAHNC

O0BEM TUCHMIIJIMHDI,
3E/ak.u4.

4 3E (144 gaca)

COJAEPKAHUE JTUCIUITJIMHBI

Pa3gennl

Tembl

Paznen 1. MeTogonoruueckue
U TEOPETHUYECKHE OCHOBBI

Tema 1.1. [TonsiTHE O MOJENAX U MOJETUPOBAHUH.
3Ha‘-I€HI/I€ MOI[GHI/IpOBaHI/ISI B Hay‘-IHLIX HCCIICAOBAHUAX I10
arpoHomMuu. CTpyKTypa U YHKIIMH MOJICTIH.




MOJEJIIUPOBAHUS U
MPOEKTUPOBAHHSI.

Tema 1.2. Crioco6s1 moctpoenust moaenu. Knaccudukanus
MaTEMAaTUYECKUX MOJIETIEH U UX XapaKTepUCTHKA!
OTucaTeNbHbIC (AMIIMUPUUECKUE) U OOBICHUTEIbHBIE
(TeopeTHuecKue), ONTUMHU3ALMOHHBIE U UMUTALMOHHBIE,
CTaTUCTHYECKUE U JUHAMUYECKUE, IETCPMUHUCTUUECKUE U
CTOXaCTUYECKHUE.

Tema 1.3. CpoiicTBa Mojenu. [IpyHIMIIBI MOJETUPOBAHMUSL.
[TpeoOpa3zoBanue MaTeMaTHYECKOM MOJICIIH B
KOMIIBIOTEPHYIO MOJIEIIb

Paznen 2. MonenupoBanue
IUIOAOPOAMS II0YB

Tema 2.1. AHanu3 CBOKMCTB IMOYB KaKk 00beKTa
MOJICTMPOBAHUS UX TUI0A0poaust. [IpHunMHHO-CIeICTBEHHBIC
CBSI3H U 3aBHCHUMOCTH, TTOJIO)KEHHBIE B OCHOBY MOJIETICi
TMOYBEHHOTO TIJI0IOPOIHSL.

Tema 2.2. 3aBUCUMOCTB YPOKasi CEIbCKOXO03SMCTBEHHBIX
KYJIbTYp OT CBOMCTB M NTOKa3aTeel IIIOAOPOIUS MOYB U UX
000CHOBaHUE JJis BKIIIOUEHUS B MOJIEIb.

Pa3nen 3. MogenupoBanue B
3aIlIUTe PACTCHUH

Tema 3.1. TeopeTuueckre 0CHOBBI pa3pabOTKH IPOTHO30B B
3amure pacteHu. [loHsTHE O PUTOCAHUTAPHOM U
9KOJIOTMYECKOM MOHUTOPUHTE.

Tema 3.2. [Tonyuenue uHGOPMAIUH TS TIOCIEIYIOIIETO
MO/JIEJIMPOBAHKS U TPOTHO3UPOBaHUs. /[Ba ypOBHS
Mporuo3upoBanus. OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM
TEOPUHU JOJTOCPOYHBIX MPOTHO30B B 3aILUTE PACTCHUM.

Tema 3.3. PazpaGoTka KpaTKOCPOUHBIX IPOTHO30B PA3BUTHUS
BPEJIHBIX OpraHu3MoB. KoMIblOTEpHOE MOJIETUPOBAHUE B
3aluTe.

Paznen 4. MopgenupoBaHue
arpo’KOCUCTEM

Tema 4.1. M.A. Mutuepaux 1 nepBble MaTEMAaTUYECKUE
MOJCJIN B arpOHOMMUHU. Onucanue CONPAKCHHOCTHU
peryIMpyembIxX MoKaszareseil arposKOCUCTEMEI C e
MPOIYKTUBHOCTHIO HA OCHOBE PErPECCUOHHBIX (JTUHEHHBIX U
HEJTMHEHHBIX) MOJICIICH.

Tema 4.2. Moxens arpodurtorieHo3a. Mojenu CcucTem
yAOOpeHUsT H 3alllUThl pacTeHUH, OOpaOOTKH TIOYBBHI.
Hcnonws3zoBanue MOJEIUPOBAHUS B [IPAKTUKE
pEryJIMpOoBaHMs COPHOT'O KOMIIOHEHTa arpo(UTOIEHO30B.

HaumeHnoBanue JUCHUILINHBI

((MOJ'ICKy.HHpHaH OMOJI0TrUs U TEHOMHUKA paCTeHHﬁ))

O0BbEM TUCUUTIMHBI,
3E/ak.4.

3 3E (108 yaca)

COJAEPKAHUE JTUCIUITJIMHBI

Pa3gensnl

Tempbl

Pazgen 1. Monekynsipabie
MEXaHU3MBI TIepeaaun
HACJIeICTBEHHOU NH(OpMaIIUU
pacTeHui.

Tema 1.1. OcHOBBI MOJIEKYJISIPHOW T'€HETUKH.

Tewma 1.2. CtpoeHue 1 QyHKIMH OCIIKOB.

Tema 1. 3. Obmas cxema peanu3aluy reHeTUIeCKOn
UHpOpMALIHH.

Tema 1. 4. MonekynsipHO-T€HETHUECKHE OCHOBBI CLIOCOOOB
JICJICHUS KIIETKHU.

Tema 1. 5. CtpoeHre 1 PYHKITUH XPOMOCOM.

Tema 2.1. HopMbl 1 MeTO1bI JTAOOPATOPHOM TMATHOCTHKH.

Tewma 2.2. IT1[P-ananus. (Mmoaudukanuu metona I111P).




Paznen 2. CoBpemeHHbIE
MOJIEKYJISIPHO-T€HETHUECKHE U
T€HOMHBIE METO/IBI.

Tema 2.3. DnexTpodope3 HYKIEHHOBBIX KHCIIOT.

Tema 2.4. IlouaTre reHOMHUKA.

Tema 2.5. CekBeHUpOBaAHUE.

Tema 2.6. PacTUTEeIbHBIA TEHOM U €TI0 aHAJIU3.

Pa3nen 3. Texuonorun Ha
ocHoe nHpopmarmu 3 JHK
U KYJbTYp KJIETOK U TKaHen
(reHHas MH)KEHEPUS
pacTeHui).

Tema 3.1. Mapkep-accollMMpOBaHHAs CEIEKIIMSI.

Tema 3.2. CoznaHue TpaHCTEHHBIX PACTEHUM, YCTOMUUBBIX K
a0MOTHYECKUM U OMOTHYECKHUM (haKTOpam.

HaumenoBaHmue AUCHHUITINHbI

[TporeoMuka 1 MeTabOJOMHKA PACTCHUI

O0BbEéM TUCUNNIMHBI,
3E/ak.4.

4 3E (144 4aca)

COAEPKAHUE JUCIUITJIMHBI

Paszneasnl

Tembl

Paznen 1. Ilporeomuka u
MeTa00JIOMHKA KaK YacTh
COBPEMEHHOM CUCTEMHOM
OHoI0run

Tema 1.1. [IpoTeomuka kKak 4acTb COBPEMEHHON CHCTEMHOM
6uosnoruu. CoBpeMeHHOEe cOCTosIHUE poTeoMuku. O0nactu
NPUMEHEHHs IPOTEOMHOI0 aHanu3a. TexHonornueckas 0asa
IPOTEOMUKH

Tema 1.2. MeTonbl CyOKJIETOYHOM MMPOTEOMHUKH.
bakrepuanbsHas nporeomuka. PacturenbHas mpoTeOMHKA.
Mertob! onpeesieHus: TOCTTPAHCIAIIMOHHOM
MOAU(DUKAIIMH OCIIKOB.

Tema 1.3. CtpyktypHas nporeomuka. UHTerpasbHbie
ABTOMATH3MPOBAHHBIC TPOTEOMHBIE TIIAT(OPMEI,
MPOTEOMHO-T€HOMHO- TPAHCKPHUIIIMOHHBIE TIaT()OPMBIL.
CucTtemMHBIN aHaNIU3.

Tema 2.1. Onpenenenue Macc-ClieKTPOMETPHH.
TexHonornueckas 6a3za Macc-ClIeKTPOMETPHH.
CoBpeMeHHOe cOCTOsTHUE TpoOsieMbl. O0IacTH MPUMEHEHHS
MacCC-CIIEKTPOMETPUHU B OMOJIOTHH.

Paznen 2.
Tema 2.2. MeToasl HOHU3AIMK MOJIEKYJISIPHBIX BEIIECTB.
XHUMHUKOOHOJIOTHYECKAS M
TuIbl HOHOB, M30TOMBI. DJIEKTPOHHBIN yaap.
MacCCIEKTPOMETPHUSI.
Tema 2.3. PaguoyacToTHbIE KBaAPYIIOIbHBIE aHATU3ATOPBI U
VOHHBIE JOBYIIKHA. IOHHBIN LIUKIIOTPOHHBIN PE30HAHC.
Mertoasl aHanM3a cMecel OEIKOB U MENTUIOB C
MCIIOJb30BAHUEM MACCCHEKTPOMETPA.
Paznen 3.

DnexTpodhopeTHICCKUi 1
XpoMaTorpaduuecKuil aHaIu3
OCITIKOB.

Tema 3.1. ®U3UKO-XUMUYECKUE OCHOBBI COBPEMEHHBIX
NEKTPO(HOPETHUECKUX METOAOB pa3JieIeHus OEIKOB.

Paznen 4
Onexrpodoperndeckuit u
XpomartorpadhuaecKuii aHaIN3
OEINKOoB.

Tema 4.1. ®U3UKO-XMMUYECKHE OCHOBBI COBPEMEHHBIX
NMEKTPO(HOPETHUECKUX METOAOB pa3IeIeHuUs OCIKOB.
Paznenenue mo 3apsmy, mo Macce, KOMOMHUPOBAHHBIC
METO/TbI, HOCHUTEIN M MaTPHIIBI IS 2JIEKTPO(POPETHIECKOTO
pasiecHuUsI.

Tema 4.2. OgHOMEpHBIH AMeKTpOodope3 ¢ pasaeaecHuEM o
Macce B JICHATYPHUPYIOIIUX yCIOBUAX. [IByMEpHBIi
AMEeKTPOodOpe3: TEXHOIOTHUS, OTPAHUICHHUS, METOTBI
BU3yaITU3aIlUK OCIIKOB, METOIbI TPOOOTIOATOTOBKH JIJIst
MOCJIETYIONIETO MACCCIEKTPOMETPHYESCKOTO aHAITN3a.




Pasznen 5 MeraGonomuxka.

Tema 5.1. Mertabonomuka. Mertadomutsl B kiteTke. OrieHKa
JIOCTOBEPHOCTH JIaHHBIX 0 MeTabosuTax. Mcnonb3oBaHue
0a3 1o MetaboyIMTaM U METabOINUECKUE PEKOHCTPYKITUH.
CpaBHuTenbHas MeTabogoMuKa. MeTaboJIOMHBIN aHAIINU3 B
JIMarHOCTHKE3a00JICBaHUI PaCTCHUH.

HaunmeHnoBanue JMCUUILINHBI

Du3no0I0ruIecKrue 1 MOJICKYJISIPHBIC MEXaHU3MbI
YCTOI>'I‘IHBOCTH K CTPCCCOBBIM YCJIOBHUAM

O0bEéM TUCUMTIMHBI,
3E/ak.u.

6 3E (216 yaca)

COJAEPKAHUE JTUCHUITJIMHBI

Pa3znennl

TeMmbl

Paznen 1. Monekynsipabie
OCHOBBI PETYJISIUN
PACTUTENBHBIX KJIETOUHBIX
CHCTEM

Tema 1.1. MonekynsipHbIe XapaKTEpUCTUKN OCHOBHBIX
(U3NOIOTHYECKUX MTPOIIECCOB KIETKU. Perkarnms,
pemnaparysi, MOOWJIbHBIC 3JIeMEHTHI. TpaHCKpHUIIUS 1
OCHOBHBIE MEXaHU3MBI PETYIISIUN TPAHCKPHUIIIIHH.
Tpancnsanus. CTpyKTypHO-

(GyHKIIMOHATTbHASI OpPTaHU3aLUs OCITKOBBIX MOJIEKYJI.
OO6u1re noHATUS. PU3UOIOTMH YCTOMYMBOCTH pacTeHUI

Paznen 2. Monekyisipabie U
¢dusnonIornuecKue
MEXaHU3Mbl YCTOMYUBOCTH
pacTeHuil K BOIHOMY U
COJIEBOMY CTpeccam

Tewma 2.1. MunepasbHbIN U BOAHBIA 00MeH. ONTUMU3ALIHS
MUHEPAJILHOTO MUTAHUS U BOJHOTO PEXKUMa Y pacTeHUI
OTKPBITOTO U 3aIIUIIEHHOTO TPyHTAa.

OU3NOIOTUYECKUE MEXAHU3MBI a/IallTAlluU PACTECHUII-
Me30(DHUTOB K 3acyxe. MeXaHU3MbI

YCTOWYHBOCTH K CONIeBOMY cTpeccy. MHTerpanus
KJIETOYHBIX MEXaHU3MOB YCTOWYMBOCTH K BOJHOMY H
COJICBOMY CTpeccam

Pa3nen 3. MexauusMmel
YCTOMYHMBOCTH PACTEHUH K
BBICOKHM W HU3KUM
TeMnepaTypam

Tema 3.1. AKTUBHAsI M TaCCUBHASA CTPATETUH aIalTalliH.
BiisiHue BBICOKUX TeMIleparyp Ha

(hbu3moIOrMYecKue MPOIEeCChl pacTeHH. [ eHbI TeIIOBOTO
10Ka U UX HUCIIOJIb30BAHUEC I

CO3/IaHUS CTPECC-TOJEPAHTHBIX PACTEHUH.
dusnonornyeckue u MOJICKYJISIPHBIC MCXAaHU3MbI
aJanTaly pacCTEHU K MOpPO3y

Pa3nen 4. Mexauusmel
YCTOMYHMBOCTH PACTEHUH K
TUIOKCHM, TSKEIIBIM

MeTaJliaM, 3arpsI3HEHUIO
MPUMECSMHU aTMocdepsl,
HEJIOCTaTOYHOMY U
Ype3MEpPHOMY OCBELIEHUU

Tewma 4.1. Bnusinue HeocTaTKa KUCIOpOJa Ha
(buzmonornueckue npoiecchl. ['eHbl 0eTKOB aHOKCHH U
CO3J]aHUE TOJIEPAHTHBIX COPTOB pacTeHul. Perysanus
dhotocuctemsl I n

¢dorocucremsl 1. Henmkinmueckuil v UKINYECKHe MyTH
anekTpoHoB B DT1] xmopomnactos. Perynsnus
AHTEHHOI'0 KOMIUIeKca. Posib KApOTMHOUAOB B 3aIIUTHBIX
peaKImsx

Panen 5. MounekyiisipHbie U
(bU3HOTIOTHYECKHE
MEXaHU3MBbl yCTOMYMBOCTH K
OMOTUYECKOMY CTPECCY

Tewma 5.1. Teopusi reH Ha reH. I'eHbl yCTOWYUBOCTH.
[paitmusnr. Pons PHK-unTepdepenum B nogasnenun
BUpPYCHOH HH(pekuuu. Peakuus cBepXuyBCTBUTEIIBHOCTH

HaumeHnoBanue JUCHHUILINHBI

['enHas uHxkeHepus (peJaKTUPOBAHUE TEHOMOB)

O0BbEM TUCUUIIMHBI,
3E/ak.4.

6 3E (216 yaca)

COJAEPKAHUE JTUCIUITJIMHBI




Paznennl Tembl

Tema 1.1. HayuHble pUHLIMIIBI, TEOPETUYECKUE OCHOBBI U
MpaKTU4ecKue npuemsl noxyuenus 'MO
I'ens! 1 MapkepHBbIE CUCTEMBI. BekTOphI mepeHoca

Paznen 1. [lpunuune u N
TCHETHYCECKON MH(OpMAaIIHH.

METOIBI TEHETUYECKOU

Tema 1.2. Metoasl TpaHchopMaIuy KIETOK.
WH)XEHEPUH. Al TpaHC(OpMAlL

[TonsATHE O TeHEeTHYECKN MOAN(UITMPOBAHHBIX OpraHU3Max
('MO). I'MO u npoGieMa NHUIEBBIX PECYPCOB
4eJI0BEUECTBA.

Tema 2.1. Dkcrpeccust 1 reHeTUYECKasi CTaOMIIBHOCTh
Yy>KEPOJHBIX T€HOB B TEHOME TPaHC(POPMHUPOBAHHBIX
OpPTraHU3MOB.

Pazgen 2. Metoast nonyuenus | Tema 2.2. Mcnonb3oBanue 'MO B ceslbckOM XO03sICTBE,
TPaHCTEHHBIX OPTaHU3MOB Hepemiennsie mpo6ieMbl reHHOM WHKEHEPUU PaCTEHUH.
CreneHpb pHuCKa U ONTACHOCTH B OMOMH)KEHEPUH U TIYTH UX
MIPEOI0JICHUSI.

Tewma 2.3 TecTupoBaHHe reHETUYECKH MOIU(DUITMPOBAHHBIX
MIPOJIYKTOB Ha 6M00€30MacHOCTh, METObI TECTUPOBAHUSI.

Tema 3.1. Dkcnpeccust ¥ reHeTHYeCcKast CTAOUITLHOCTh
9y)KEPOIHBIX TEHOB B TEHOME TPAHCHOPMUPOBAHHBIX
OpraHU3MOB.

HcnonwszoBanne ' MO B cenbCKOM XO03SIHCTBE,
Hepemennsie mpob6iieMbl TEHHOM WHKEHEPUH PACTCHHIA.
CreneHb prcKa U OMACHOCTH B OMOMHKEHEPHUH U ITyTH UX
MIPEOJI0JICHMUSI.

Tema 3.2. TecTupoBaHuE T'€HETUUECKU
MOAU(GUIIMPOBAHHBIX MPOAYKTOB Ha OM0OE301aCHOCTb,
METOJIbI TECTUPOBAHUSI.

MexBenomMcTBeHHas komuccus ripu [IpaButenscTe

Pasnen 3. 3akoHOOATEILCTBO U
0100€e30I1aCHOCTE B 00JIaCTH
OMOWH)XEHEPUU U

OMOTEXHOJIOTHIH. o .
Poccuiickoit denepanuu 1o reHHO-MHXEHEPHOU
NeSITeNIbHOCTH, €€ TMpaBa, QyHKIUHU U 3a/1a4H.
Peructpaiiusi TpaHCT€HHBIX OPTraHU3MOB.
Tema 3.3. MapkupoBaHUE MUIIEBBIX TPOAYKTOB,
MOJIYYCHHBIX U3 TPAHCTEHHBIX OPTaHU3MOB.
TpebGoBanus K HAYYHBIM YUPEKICHHUSIM 3aHUMAIOIINXCS
MOJTyY€HUEM, UCTIBITAHUEM U PAaCTIPOCTPAHEHUEM
TPAHCTEHHBIX PACTECHHI
HaumenoBanue
«Omnenka pucka, 6M006€30MacHOCTh U MTATEHTHOE TTPaBO»
AUCHUTLIHHBI
O0BbEéM TUCUNIIMHBI,
2 3E (72 gaca
3E/ak.u. ( )
COAEPXKXAHUE JUCIUIIJIMHBI
Pasnennt Tembl
Pasten 1 Tema 1.1. CoBpeMeHHBIE 3a/1a4H U TIPOOIEMbI OMOITHKH:
HOHi[ITI/ISI ' MexayHapoanbsie 1 KazaxcraHckue JOKYMEHTHI U TPOOJIEMBI.
" " Beenenne. CoBpeMeHHbIE ONpeeeHNs OMO3TUKU, OMOJIOTHYECKOM
buob6e3onacuocTs" u
" " 0e30MmacHOCTH ¥ OMOOXpaHbl. DBOJIIOIUS TOHUMAHUS dTUX
buo3zamuieHHocTs". N .
TepMHUHOB. [IprMepsl U3 OMOMETUITUHCKON 1 OMOTEXHOJIOTHIECKOU
Kounenmnus
PAKTHKU
MOHHUTOPHHTA PUCKOB.
Tewma 1.2. buonoruueckast OmacCHOCTh ¥ 0€30MaCHOCTb.
[ToTeHmanpHbIe OMOJIOTHYECKHE YTPO3bl. Y POBHU OHMOJIOTHUECKOM




0e30MacHOCTH. Y POBHU yNPaBJICHHS OMOIOTUYECKUMHU PUCKAMH
(aIMUHUCTPATUBHBINA, TEXHOJIOTHUECKHI, OPTaHU3aIIMOHHBIH,
MOpaJIbHO-ITHUYECKHI). Bupl aBapuii B 1aboparopuu

Tema 1.3. Mepsbl obecnieueHus: 6M006€30MacHOCTH U
OMO3aIUIIIEHHOCTH B JAOOPATOPHBIX YCIOBUAX (CTaHAAPTHBIE
OIIEpaIlOHHBIE TIPOLIETYPHI, IEPBUYHBIC U BTOPHYHBIE Oapbephl).
JlaGopaTopubie 00BeKTHI. Kitaccudukanms o KaTeropusiM 1 ux
UCIIOJIb30BAHUE B MICCIIECIOBAHHSX.

Pazgen 2.
buob6e3omacHOCTE B
cdepe cenbcKoro
XO035ICTBA,
BETEPUHAPUU U
3IpaBOOXPAHEHUS.
IToTeHnuanLHBIE
PHUCKH, CBSI3aHHBIE C
HOBBLIMH

Tema 2.1. CocTosiHHE 3aKOHO/IaTENbCTBA B 00J1ACTH
O6uobe3omacHocTH B Mupe. Poccuiickoe 3aKOHOAAaTETBCTBO B
obnactu

o6unobe3onacHocT. KapraxeHckuii mpoTokos mo 6no0e30nacHOCTH
Kk kouBeHIIuH OOH 0 6uonornueckoM pazHOOOpa3uu.
DKOJIOTHYECKHE, BaJICOJIOTHUECKIE M MEUIITHCKUE aCTIEKTHI
OmosIornYecKoii 0€30MacHOCTH.

Tema 2.2. CoBpeMeHHbIE POOIEMbl TeHETUUECKOM 6€30MacHOCTH.
buonoruueckas 6€30MacCHOCTh MPUPOJHBIX MOMYJIALUN U
9KOCHUCTEM, arpoOroLeH030B. OCHOBBI 0OecTIeYeH s
Onosornyeckoii 6e30macHOCTH B chepe cenbCKOX03IHCTBEHHOTO U
BETEPHHAPHOTO MPOU3BOJICTBA.

TEXHOJIOTUSIMHU. Tema 2.3. Haubonee yrpokaeMble HallpaBJIeHUs: OMOOMACHOCTH.
buonornueckue yrpossl: 1. EcrecTBeHHbIE: - poCT HHPEKIIMOHHBIX
3a00JIeBaHHH - SMEP/PKEHTHBIE HH(EKINH - HHPEKIIMOHHBIE OCIKH
2. Aurponorenssie 3. buoreppopuszm
Tema 3.1. buonoruueckoe pazHooOpasue U yCTOWYMBOE pa3BUTHE.
Kongsenmuss OOH o 6uonorunueckom paznoodpasuu (Puo-me-
Kamneiipo, 1992). KonBeH1ust 10 COXpaHEHUIO MUTPUPYIOIINX
BUJIOB AUKUX XUBOTHBIX (bonH, 1979).

Tema 3.2. buonornueckass UHTPOAYKIMS U UyKEPOAHBIN BUA (BUI-

Pa3nen 3 BceJieHen). buonornvyeckrue nHBa3uu B SKocucTeMax. MiHBa3uBHBIE

buonoruueckue BUIbl. PenHTpoMyKIHsl. AKKIMMATH3aLUs M PeaKKIMMAaTH3AIHsL.

WHBAa3UU U Tema 3.3. be3onacHOCTh MUIIEBBIX TPOAYKTOB. OlEHKa

Ouonoruueckoe 0€30ITaCHOCTH MUILEBBIX MPOIYKTOB B OTHOIICHUHU PA3THYHBIX

pasHooOpasue. . pHUCKOB. MeXyHapoIHbIE YPOBHU MPOIEAYPHI OLIEHKH
6e3omacHOCTH NUIEBbIX MpoaykToB CodexAlimentarius u ux
npuMeHeHue. HayuHble BOpockl U BONIPOCHI TOCY1apCTBEHHOM
HOJUTUKU OE€30MaCHOCTH MUILEBBIX MPOIYKTOB, MAPKUPOBKA.
OTcnexxnBaeMoCTh U OCXpaHEHHE UACHTUYHOCTHU MUIIEBBIX
IPOAYKTOB
TEMA 4.1. IIpaBoBble HHCTPYMEHTHI pactpeaeneHus npas Ha P/,

Paznen 4 [IpenmytiecTBa COBMECTHOT'O PABOOOIIAAAHUS M TPEAIOCHIIKI

CoBpemeHHoe JUIs1 €ro mpuMeHeHus. JleicTByoIee 3aKOHOJaTEIbHOE

CO3/1aHHE U perynupoBanue B Kazaxcrane. JlOKTpMHaAIbHOE TOJIKOBAHUE

UCITIOJIb30BaHUE BOIPOCA «JJOJIH B UCKJIFOUUTEILHOM IpaBe». ONbIT IPyrux CTpaH B

00BEKTOB NPUMEHEHUH COBMECTHOTO npaBoobiananust. OcoOeHHOCTH

HMHTEIJIEKTYJIbHOM cosznanust PMJI Ha muomaakax KkpayacopcuHra

COOCTBEHHOCTH

| HanMeHOBaHWE TUCHHUILINHBI ‘ Pabota ¢ HayyHO# TUTEpaTypOit




O0BbEéM TUCUNTIMHBI,
3E/ak.4.

2 3E (72 vaca)

COAEPKAHUE JUCIUITJIMHBI

Pasznennl

Tembl

Pasnen 1. Pabota ¢ Hay4HOit
JIUTEPATYpPOU

Tema 1.1. COop 1 coxpaHeHre Hay4HOU WH(OpMAIUH.
PaGora B mpodeccnoHanbHBIX TPOGUIBHBIX U
oOuieHay4HbIX OnbnnoTekax. Pabora ¢ 31eKTpOHHBIMU
pecypcamu.

Paznen 2. CtpykTypa paboTbl

Tema 2.1. IlpaBuna odopmieHus pykonucu. TUTyJIbHBII
nuct. Ornasnenue. Beenenue. O630p nureparypsl. Y clioBus,
Marepuaiabl  (OOBEKTBI) HM  METOAMKA  IMPOBEACHUS
ucciaenoBanuii. ['71aBel OCHOBHOH (9KCTIEPUMEHTAIBHOM)
YacTH.

Tema 2.2. 3akmouenue (00CykIeHUE PEe3yIbTATOB).
BriBoabl. bubnmorpadgudeckuii CiMcok UCIOIb30BaHHON
aureparypsl. IIpunoxeHue.

Paznen 3. Pedepar

Tewma 3.1. O6mast xapakrepuctuka. [TociaenoBarenbHOCT
BbInosIHeHUs. Onpenenenue TemMbl. [1oaroToBUTEIBHBIN
JTall.

Tema 3.2. PaboTa Hax TekcToM pedepara. 3aKIrounTeIbHBINA
stal. IloaroroBka pokiana. IloaroroBka K 3aniure U
3amuTa pedepara.

Paznen 4. Kypcosas pabora

Tema 4.1. O6mas xapakrepuctuka. [locnegoBarenbHOCTh
BeITIONTHEHUS. Onipenenenue Tembl. [10aroToBUTEIBHBIN
stan. Paborta Hax nuTepaTypHBIM 0030pOM KypCOBOIt
paboThL.

Tema 4.2. PacueTHas 4acThb. 3aKIIOYUTEILHBIN dTAIl.
IloxaroroBka nokiana. IloaqroroBka K 3aIure M 3aniura
KypCOBO# pabOThI

Pazgen 5. JlummomHas
(BBIITyCKHAas1) paboTa Kak
KBaJIU(DHUKAITIOHHOE
HCCIICAOBAHNE

Tema 5.1. O6mas xapakrepuctuka. [locnegoBarenbHOCTh
BhITIONIHEHHSI. OnIpeiesIeHUEe TEMbI U HAyYHOTO
pyxoBoautens. [lonroroButensHsiii sTan. Pabora Hax
JUTEPaTYPHBIM 0030pOM JUILNIOMHOM (BBITYCKHOM pabOThI).

Tema 5.2. DkcniepuMeHTaNbHast / pacyeTHas 4acTh.
DKOHOMHMYECKAs YaCTh. 3aKJIFOUUTENIbHBIN 3Tall.
ITonroroBka noknanaa. [loaroroBka K 3amuTe U 3aIiura
JUIUIOMHOM (BBITYCKHOI) paboThI

Paznen 6. Hayunbie
My OJIUKAIIN

Tema 6.1. [TousaTus, QyHKIMH, OCHOBHBIE BUBL. Te3UCHI
Hay4YHOTO JI0KJaaa /coobmenus. Haydnast cratbsi.
MeTtoauka moAroToBKH U 0(hOpMIICHHUS Ty OIUKAIUA.
TexHuKka HanMCaHUs TEKCTOB.

Paznen 7. Ilpesenranus pabot

Tema 7.1. O6mas xapakrepuctuka nokmnanga. CTpykrypa
nokiana. DopMynupoBKa akTyaJlbHOCTH, LIEIH, 3374,
HAy4YHOW HOBU3HBI PaOOTHI.

Tewma 7.2. IlonrotoBka myoauyHoro nokinana. [Ipesenranus,
odopmIIeHHE PEe3yIbTAaTOB UCCIICIOBAHUH,
WUTFOCTPATHUBHOTO U TAOJIWYHOTO MaTepHaa.

Pazpnen 8. PenienzupoBanue
CTYJEHYECKHX padoT

Tema 8.1 [IpuHUMIIBI ¥ 3TUKA peLleH3UpOBaHUS. MeToauka
MIOATOTOBKH perieH3uu. CTpyKTypa peLEeH3HH.
Penen3upoBanue AUIIIOMHBIX paloT.




HaunmenoBanue IMCHUILIMHBI

OCHOBBI HAYYHOU KOMMYHHUKAIIUHA

O0bém qucuumimnebl, 3E/ak. 4.

2 3E (72 yaca)

COJAEPKAHUE JTUCIUITJIMHBI

Pa3znennl

Tembl

Pasnen 1
PaboTa ¢ HayuHO# TUTEpaTYpOit

Tewma 1.1. CO0p u coxpaneHne HayIHOU WH(DOpPMAITUH.
Pabota B mpodeccoHaNbHBIX MPOQUIBHBIX U
oOmeHay4yHbIx Onbanorexax. Pabora ¢ 3IeKTpOHHBIMU
pecypcami.

Paznen 2

CTpyKTypa BBITYCKHOU PaOOTHI.
Junnomuas (BblmyckHas) paborta
KaK KBATM(PUKAIIMOHHOE
WCCJICIOBaHHE

Tewma 2.1. IlpaBuna opopmienus: pykonucu. TUTYIbHBIN
muct. Ornasnenue. Beenexue.

Tema 2.2. O630p nuteparypsl. bubnuorpaduyecknii
CIIMCOK HMCIIOJIb30BAaHHOM JINTEPATYPBHI.

Tema 2.3. YcnoBusi, Mmarepuaiibl (00bEKTHI) U METOUKA
MPOBEJICHUS UCCIIEIOBAHUM. | JTaBbl OCHOBHOM
(3KCTIepUMEHTAIbHON ) YacTH. 3aKiIroueHue (00CyKICHHE
pe3yabTaToB). BeiBonbl. [lpunoxenue.

Paznen 3
Pedepar

Tema 3.1. OGmas xapakrepuctuka. [locnenoBaTenbHOCTh
BbINOJIHEHMsI. OnpeiesIeHUe TEMBI.

Tema 3.2 IloaroroBurenpHbIl dTamn. Padora Hag TEKCTOM
pedepara.

Tema 3.3. 3aximrrountenpubiii otan. [loaroroska qokiaaa.
IToaroToBKa K 3alllMTe U 3aIImMTa pedepara.

Pasnen 4
Marucrepckas nuccepranus

Tewma 4.1. O6mas xapakrepuctuka. [locinenoBarenbHOCT
BBITIIOJIHCHUSL. OnpeneneHI/Ie TEMBI U Haquoro
PYKOBOJMTEIIS.

Tema 4.2. IToagroroBurenbHblii 3Tamn. Padorta Hax
JUTEPATYPHBIM 0030POM ITUTTIOMHOM (BBIITYCKHON
paboThI).

Tema 4.3. DkcniepuMeHTaIbHast / pacyeTHas 4acTb.
DKOHOMHYECKAS YaCTh. 3aKIIOUUTEILHLIN 3Taml. BRIBOILI.

Pa3nen 5
Hayunsie mybnukanuu

Tema 5.1. IlonsTust, QyHKIMH, OCHOBHBIE BUIBI.

Tema 5.2. Te3ucsl HayyHOTO MOKIana / COOOIIECHUS.

Tema 5.3. O6mas xapakrepuctrka noknana. CTpykrypa
JOKJIa/1a.

Pasnen 6
[Ipe3enTanus u 3ammra
MarucTepckux pador

Tema 6.1. ®opMyaMpoBKa aKTyalbHOCTH, LIEJIH, 3a/1a4,
Hay4YHOU HOBU3HBI paboThl. [loaroroBka myOIMaHOTO
JOKJIa/1a

Tema 6.2. Ilpe3enranus, opopmieHre pe3yabTaToB
HCCIe0BaHUH, HILTIOCTPATUBHOTO U TAOJIMYHOTO
matepuana. [lybnuynas 3ammura.

HaumeHnoBanue JUCHUILIHHDBI

Benenue B 6nonHh)OpMaTUKY

O0BEM TUCHMIIJIMHDI,
3E/ak.u4.

3 3E (108 yaca)

COJAEPKAHUE JTUCIUITJIMHBI

Pasznensnt

Tembl

Pazgen 1. Ilpenmer u 3anaun
ounonndopmaruku. banku
IAaHHBIX T€HETHYECKUX TEKCTOB

Tema 1.1. [Touck uapopManuu no OHOMeTUIIMHE B
nHTepHEeTe. ba3pl 1 OaHKM JaHHBIX T€HETUYECKON
nnpopmanuu. PubMed n GenBank.ITonck B GaHKax TaHHBIX
GenBank, EMBL.




Pa3nen 2. OcHoBHBIE

ANTOPUTMBI OMOMH(OPMATHKHY.

CpaBHeHue
OCJIE0BATEILHOCTEN
F€HETUYECKUX MaKPOMOJIEKYJI

Tema 2.1. BeipaBHuBanue. [lapHoe 1 MHOXKECTBEHHOE
BBIPaBHHUBAHUE MTOCIIEIOBATEIbHOCTEN. 3aa4ul CPABHEHUS
IIOCJIEZIOBATEIbHOCTEN T€HETUYECKUX MAKPOMOJIEKYI.
Andasut JIHK, PHKu amunokucior. TpynoeMKocTh

Tema 2.2. BoipaBHuBanwue. JIokaibHOE U 1100aIHHOE
BbIpPaBHUBAHUE Iapbl CUMBOJIBHBIXIIOCIIEI0BATEIBHOCTEH.

Tema 2.3. [lapHOE 1 MHO’KECTBEHHOE BbIpaBHUBAaHUE
MIOCJIEI0BATEIBHOCTEH. AITOPUTMBI JUHAMHYECKOTO
MIPOTPaMMHPOBAHUS M TPOTPAMMBI BHIPABHUBAHUS

(FASTA)

Pa3nen 3. AHanu3 3BOJIIOIIMA
T€HOB

Tema 3.1. ®unoreHeTHYECKHUE AEPEBbA. AHAIN3
COOTHOIIICHHUSA BUJ0OB HAa OCHOBEC CpaBHeHI/ISI
nocnenoBarenbHoctel JJHK. [TpuHuunsinocrpoenus u
BU3yaJIn3alusia d)HHOI‘GHCTI/I‘-ICCKI/IX JACPECBLCB.

Pasnen 4. 3amaun moucka
T€HOMHBIX TTOBTOPOB

Tema 4.1. AHanu3 CTpyKTypbl FEHETHUYECKUX TEKCTOB.
CrtpykTypa MOBTOPOB B TeKcTe. TaHAEMHBIEC U
JMCTIEprUpOBaHHbIE TOBTOPBI.

Tema 4.2. [ToBTops! B 00001IeHHOM andaBute (s
aMHHOKHUCIIOTHBIX ToceoBaTenbHocTeil). O0001eHHbIe
andasutsl. 15-0ykBennsiit angasut JHK IUPAC
(International Union of Pureand Applied Chemistry)

Pasnen 5. Ctpykrypa rena

Tema 5.1. Kogupytoiue 4acTv ¥ 3K30H- HHTPOHHAs
cTpykTypa resa. IIpenckasanue ctpykrypsl reHa. OLieHKu
CJI0KHOCTH T'eHeTH4ecKoro Tekcra. [Ipumepsl paboThl
IIpOrpamMM IpeaCcKa3aHus, 3alUCh CTPYKTYphl FeHa B OaHKax
naHHbIX. OnpeneneHus U OLIEHKU CII0)KHOCTH TEKCTa 110
Konmoroposy, o merony Jlemnens- 3uBadHTponus
[ITeHHOHA.

Tewma 5.2. JIuHrBUCTHYECKAs CIIOKHOCTH TEKCTA.
OMIIUPUYECKHUE OLIEHKH CII0KHOCTH, TPOrpaMMHast
peanu3zanus Kinactep reHOB, MOOMIIbHBIE 3JIEMEHTBI
(https://genome.ucsc.edu). KoMnbroTepHbie MporpaMMbl
noucka nosTopoB B reHome — REPuter Complexity TRF
(Tandem Repeat Finder)

Pa3nen 6. Bropuunas
ctpykrypa PHK

Tema 6.1. Pacuer Bropuunoii ctpyktypsl PHK. Iletnu u
LIMWJIBKYA BTOPUYHOM CTPYKTYphl. Dopmar
3aIIMCUBTOPUYHOM CTPYKTYphl. Busyanusanus. Bropuunas
ctpykrypa PHK. [Iporpammel mpeacka3zanusi BTOPUYHOM
ctpykrypbl PHK RNAfold MFold RNAstructure

Paznen 7. Ctpykrypa u
¢byHkuus 6enka

Tema 7.1. Bropudunas 1 TpeTu4dHasi CTPYKTypa Oelka.
Anbda-cnupanu u 6eta-uutu. [lpeackasanne BTOpHUHON
CTPYKTYPBI 10 aMUHOKHMCIOTHOH MOCIEI0BATEIIBHOCTH.
[IpocTpancTBeHHas cTpyKTypa Oenka. bank qaHHbIX
ctpykryp PDB. Kaptouka nanubeix Bopmare PDB.

Tewma 7.2. Busyanuzamusi CTpyKTYpPbI, IPOCTPAHCTBEHHOE
BBIpABHUBAaHUE CTPYKTYp OenkoB. ba3bl JaHHBIX
CTPYKTYPHOH M (DYHKIIMOHATBHON aHHOTAINH OCJIKOB.

Paznen 8. 'ennsle u
MeTaboINUECKUE CETU

Tema 8.1. Onpenenenne rennon cetu. TeopeTuko-
rpadudeckoe npenctasieHue. [lpumepsl BU3yanu3anuu.
GeneNet, KEGG, STRING, Cytoscape [Ipumepsr
JMHAMHUYECKHUX MOJIEJIel TeHHbIX CeTe.

Pa3nen 9. I'eHHble OHTOJIOTUHU

Tema 9.1. I'pynmibl OHTONOTHH - KIIETOYHBIE KOMIIAPTMEHTHI,



https://genome.ucsc.edu/

MOJIEKYJISIpHbIE (DYHKIMH, OMOJIOTHYECKUEIPOIIECCHI.
MexayHapoaHbIi KOHCOPITUYM | 0a3bl qaHHBIX GO.
WHcTpyMeHTHI aHanu3a reHHbIX oHToNoruii AmiGO,
DAVID, PANTHER.

Paznen 10. TexHomoruu
CEKBECHUPOBAHUS U
Mpe/iCTaBJIeHHEe TEeHOMHOM
uH(popManun

Tewma 10.1. Ananuz npoduneit ChIP-seq u mouck caiiToB
CBSI3bIBAHUS TPAHCKPUIIIIMOHHBIX (pakTOpoB. ['eHOMHBII
opaysep UCSC Genome Browser. IIpencraBnenue
nH(pOpMalUY — TEHOMHBIX PO usIeii Ha XpOMOCOME.

Tema 10.2. OcHOBBI TEXHOJOTUI
BBICOKOITPOU3BOIUTENBHOTO cekBeHnpoBanus JIHK.
[Ipoutenus JIHK u ux xpanenue B 06a3ax gaHHbIX. ApXUB
GEO NCBI - Gene Expression Omnibus

Tewma 10.3. 3agaun OuonHdopmaTuku, TpeOyromme
BBICOKOIMTPONU3BOAUTCIIbHBIX KOMHLIOTepHBIXBLI‘II/ICHeHI/IﬁZ
Pacuer renomusix npodueir ChlP-seq. 3amaun
CTPYKTYpPHOTO CpaBHEHUS OCIKOB. 3ajaui MOJICKYJISIPHOMN
TUHAMUKA. TEeXHOJIOTUU CEKBEHHPOBAaHUS HA OCHOBE
mukpountioB, SAGE/CAGE u RNA-seq

HaumeHoBaHMe JUCHUILIMHDI

MomnexysipHast prioreHus

O0bEM JUCHUILIHHDI,
3E/ak.u.

3 3E (108 yaca)

COJAEPKAHUE JUCIUIIJIMHBI

Pa3nennl

TeMmbl

Pa3zpen 1
HGHI/I, MPUHIUIIBI 1 TIOHATHUSA
MOJIEKYJISPHOW BOJIIOIIUU

Tema 1.1. 3amauu MOJIEKYJISIPHOM SBOJIOIMH KaK HAYKH.
Hykneotuansie nociien10BaTeIbHOCTH. AMHUHOKHUCIOTHBIE
MOCJIE0BATEILHOCTH. ['eHeTHUeCKuil koA, MyTauuu.
Hyxkneoruansie 3amensl. HykneoTuaueii u
AMHUHOKHCJIOTHBIA COCTaB, UCITOJIb30BAHHUE KOJOHOB.
DBOJIIOLUS HYKJIEOTUIHON MTOCIEA0BATEIbHOCTH.
KoncencycHnblie nocnenoBaTebHOCTH. ['oMOIOTHYHBIE U
CXOJIHbIC MPU3HAKU, KOHBEPT€HIMS. DBOJTIOIMOHHAS
cucrtemaTtuka. [IpoBeieHre 3BOJIIOIIMOHHOTO aHAIU3a

Paznena 2 OcHOBHEIE
QJITOPUTMBI MOJICKYJISIPHOM
(buIoreHUH.

Tewma 2.1. BeipaBuuBanue. [lapHoe 1 MHOKECTBEHHOE
BbIPaBHHUBAHME [TOCJIEJOBATEIbHOCTEN. 3aaul CPABHEHHUS
MIOCJIEJOBATEIbHOCTEN TEHETUYECKUX MAKPOMOJIEKY L.
Andasur JHK, PHK u amuHOKHCHOT. TpymoeMKocTh

CpaBHeHuUe BripaBauBanue. JlokanbHoe 1 171006anbHOE BhIPABHUBAHHE
IOCJIEIOBAaTEILHOCTE I Mapbl CUMBOJIBHBIX MOCTeoBaTenbHOCTEN. [lapHoe u
TeHETHYCCKHUX MHOECTBEHHOE BBIPABHUBAHUE MOCJIEA0BATEILHOCTEN.
MaKpOMOJIEKYI. ANTOPUTMBI TMHAMHYECKOTO MPOrPaMMHUPOBAHUS U
nporpaMmbl BeipaBHUBaHUs (FASTA)
TEma 3.1. AHanu3 COOTHOIIICHHS BHAOB Ha OCHOBE
cpaBHeHus nocnenoparenpbHoctedt JTHK. [TpuHuumnet
MMOCTPOCHUS U BU3yaIn3aIus (PUIOreHETHUECKUX JIEPEBHEB
Pasien 3 Habntonaemble, ICTUHHBIC U pACUETHBIC TUCTAHITIH.

AHanu3 3BOJIIOLUY I'€HOB.
OBOJIIOIMOHHEIE MOJIEIIN

DBOJIIOIIMOHHBIE MOJICNI U AUCTAHITUU MEXKITY
HYKJICOTUIHBIMHU MOCJIEI0BATEIbHOCTIMU:
AMUHOKHUCJIOTHBIE TUCTAHIIUH, MATPHUIBI BEPOSITHOCTEN
aMHHOKHCIIOTHBIX 3aMeEIllcHUN. YUeT Aenenui u
oTcyTcTBytomel nuopmanuu. Moaens [Ixxykca-Kanropa,
moJienb Kumypsl, monaens Tamkumbl-Hen.




Pa3zgen 4 Gunorenetnueckuii
aHaJIn3

Tema 4.1. @uiioreHeTn4ecKue AepeBbs. JAMCTAHIIMOHHbBIE
METOJIbI TIOCTPOCHUS (PHIIOTEHETHIECKUX ICPEBhEB:
MIPUHIIMITBI TUCTAHITUOHHBIX MeTO/10B, MeTo UPGMA,
MeTOJ TpaHC(HOPMUPOBAHHOM TUCTAHIIMH, METOJT
MUHUMYMa 3BOJIFOINH, METO]T OJIMKANIIINX COCEICH,
YCTaHOBJICHHE JIJTUH BETBEH. MeTo/bl aHaIu3a TUCKPETHBIX
MIPU3HAKOB: IPUHIIUIIEI METOOB aHAIHM3a TUCKPETHBIX
MPU3HAKOB, METOJT MAKCUMAIbHOW SKOHOMHUHU, METO/T
MaKCHMAaJILHOTO MpaBaonoaoous. CTaTucTuyeckas OleHKa
nepesa, Oyrcrpen-aHanm3. OuoreHeTHIeCKUi aHaTN3
TaKCOHOMHUH,

(heHeTHKa M KJIaNCTHKA.

Paszgen 5 OcHoOBHEBIC 3314
SBOJIIOLIMOHHOTO aHaJIu3a.
KommnbrorepHbie mporpaMmMebl
TUIS

9BOJIIOIIMOHHOTO aHaJIN3a.

Tema 5.1. PexoMOMHAaNMOHHBIA  aHaMW3.  AHalIu3
HYKJICOTUAHOTO M  aMHUHOKHCIOTHOTO  cOCTaBa U
WCIIONIb30BaHUE  KOJIOHOB: CMENICHHUE HYKJICOTHIHOTO
COCTaBa, pa3iHuus B HCIOJB30BAaHUM KOJOHOB. THIIBI
KOMITBIOTEPHBIX Tporpamm. [IporpamMmel st XpaHeHUs W
pEeAaKTHPOBAHUS MOCJIEIOBATEIHLHOCTEMH.
MexayHapoaHbie 0a3bl reHETHYECKUX JaHHBIX.
[IporpamMMbl 17 BBIpaBHUBAHUS
IMOCJICIOBATEILHOCTEIA.

(bHHOFeHeTI/I‘leCKOFO aHaJIM3a

IIporpammel T

HaumeHnoBanue JUCHUILINHBI

«KnonanpbHOE MUKPOPa3MHOKEHHE PACTEHUI

O0BEM TUCHMIIJIMHDI,
3E/ak.4.

3 3E (108 yaca)

COJAEPKAHUE JUCIHUIIJIMHBI

Pa3gennl

Tembl

Pasgen 1. Ocobennoctu
TEXHUKH KyJIbTUBUPOBAHUS
M30JIMPOBAHHBIX KIIETOK,
TKaHE! U OpraHOB PACTEHUH in
vitro

Tema 1.1. OCHOBBI KJI€TOUYHON MHKEHEPHH.

Tema 1.2. [ToHsiTHe KyAbTYpbl H30JIMPOBAHHBIX KJIETOK U
TKaHEN pacTeHUM

Tema 1. 3. Mcnonbs3oBaHue KyJbTypbl H30IMPOBAHHBIX
KJICTOK M TKaHEW PacTeHUM

Tema 1. 4. YcnoBust KyJIbTUBUPOBAHUS M30JIUPOBAHHBIX
KJIETOK Y TKaHEeW pacTeHUH

Tema 1. 5. IlutarenbHbie cpeibl

Tema 1. 6. lemuddeperuuponka

Tema 1. 7. Tunsl KJIETOYHBIX KYJIbTYP

Pazpgen 2. Ilpeumyiectsa,
OCHOBHBIE 3Tarbl U METObI
KJIOHAJIBHOTO
MHKPOPA3MHOKEHUE PACTEHUI

Tema 2.1. BUOTEXHOJIOTHS B CEIILCKOM XO3SICTBE

Tema 2.2. KitoHaJIbHO€ MUKPOPA3MHOKEHUE

Tewma 2.3. IIpuMeHeHHE KIOHAJIBHOIO Pa3MHOKEHUS

Tema 2.4. TexHOD0THUs KJIIOHATBHOTO MUKPOPA3MHOXKECHHSI

Tema 2.5. Cioco0Ob! KIIOHATPHOTO MUKPOPA3MHOKECHHSI

Tema 2.6. O310pOBII€HHE paCTEHUN

HaumenoBaHmue AUCHHUITINHbI

BropuuHbie MeTa00JUTHI U UX MOJYYEHHE

O0BbEéM TUCUNNJIMHBI,
3E/ak.4.

3 3E (108 yac.)

COAEPKAHHUE JUCIUITJIMHBI

Pasznennl

Tembl




Pazpnen 1. IIpomblnuieHHbIE
(bepMeHTEHI.

Tema 1.1. O0mas xapakrepucTiuKa GepMEeHTOB KaK
OMOJIOTHYECKNX KaTaN3aTOPOB.

OCHOBHBIE BE€XU OTKPBITHS U U3yUCHHS

(hepMeHTOB.

Oynkiun pepMeHToB, kinaccudukanus GepMeHTOB,
IpeACTaBICHUE O MEXaHNU3Max JeicTBUS (pepMEeHTOB.
[IpenmymiecTBa UCIOIB30BAHUS (PEPMEHTATUBHOTO
KaTaju3a repe XUMUUECKIMHU PEaKUAMU VIS TIOJTyYeHHS
MIPAKTUYECKH-BAXKHBIX BEIIECTB M MMPOAYKTOB.

Tewma 1.2. Tunsl ruapoa3 U uX OMOIOTHIECKHUE NCTOYHHKH.
PBIHOK MPOMBITITIEHHBIX ()EPMEHTOB.

HamnpaBnenus ncnonas3oBanusi GEPMEHTOB B TTUIIICBOM,
TEKCTHJILHOH, LIEJUTI0JI0300yMaskHON POMBIIIJICHHOCTH,
MIPOU3BOJICTBE KOMOUKOPMOB, B COCTaBE CHHTETUYECKUX
MOIOIIUX CPEJICTB.

Tema 1.3. [IpoTea3bl—o0miast XapakTepUCTHKa,
Kiaccu(UKanus Mo THIIAM ¥ MEXaHU3MaM PeaKIuii.
buopaznoobpazue nporeas, TpeOOBaHM K TapaMeTpam
(bepMeHTOB,

ONTUMAJIBHBIX JUIS IPAKTUYECKOTO UCTIOJIb30BAHUS.
Crpareruu co3nanus 3¢p(HEeKTUBHBIX IITAMMOB-
MIPOAYLIEHTOB MpOoTea3, OEIKOBOM HHXXEHEPUH AT
MIOJIy4Y€HHUS aHAJIOTOB C YJIYUIIEHHBIMU (PU3UKO-
XMMHUYECKHUMHU U SH3UMaTHYECKUMH CBOMCTBaMU

Paznen 2. TlpoayxThsr
MeTaboIu3Ma pacTeHUH

Tema 2.1. cTopust OTKpBITHS MIPUPOAHBIX aHTUOMOTUKOB
U CO3JJaHMs UCKYCCTBEHHBIX aHTMOMOTUKOB. O01as
XapaKTepUCTHKA aHTHOMOTHUKOB, KIIACCH(HUKAIINS TIO
XMMHYECKOU CTPYKTYpE U MEXaHU3MaM JCHCTBHUSL.

Tema 2.2. AuTrOUOTHKY — HHTHOUTOPHI perunkanuu JTHK,
CTPYKTypa, CBOMCTBA, MEXaHU3M JICUCTBUA.

Pudammnunbl kak aHTHOMOTHUKU-MHTHOUTOPBI
TpaHcKpunuu. OCHOBHBIE THITHI aHTUOMOTHKOB —
UHTUOUTOPOB TPAHCIISILIMH.

Tema 2.3 AHTUOMOTUKN — UHTUOUTOPHI OMOCUHTE3A
KJICTOYHOM CTEHKHU U CTPYKTYpPBI KII€TOUHOH MEMOpPAaHBI.
[Ipo6nema aHTHOMOTHUKOPE3UCTEHTHOCTH U IIYTHU €€
MIPEOJI0JICHHUSL.

Pa3nen 3. buonornyecku
aKTHUBHBIC BEIIESCTBA B
pPacTEHUEBOICTBE

Tema 3.1. IlecTHABEI HOBOT'O IIOKOJIEHHUS B
pacterneBocTBe. CUHTETUYECKUE PUTOPETYISTOPHI -
KJIaccupUKaMs ¥ CIeUPUIHOCTD TIeUCTBUSA. AHAIOTH U
AQHTArOHKUCTHI AYKCHMHOB, IIATOKMHUHOB, THOOEPEILTHHOB,
a0C1IM30BOM KUCIIOTHI, IpenapaThl UHOW XUMHUECKON
TIPUPOBI.

Tewma 3.2. IIpumenenue GUTOPETYIATOPOB B
GI/IOTGXHOHOFI/IH, PACTCHUCBOACTBEC, CUCTCMC 3allIUThI
pacTeHuM U CEeNbCKOX035i-CTBEHHOW MPOAYKIIMH MPHU
XpaHEHUH.

Tewma 3.3. I'epOuruapl, AECUKAHTHI, 1e(POTUAHTHI,
AHTUTPAHCIIUPAHTHI, IE€CUKAHTHI, pETapJaHThI, PErYIATOPbL
poCTa ¥ pa3BUTHS PACTCHHUH - OCHOBHBIC ITPEIAPATHI,
MCXAaHU3M UX HeﬁCTBHﬂ, HpI/IHI_[I/IHI:I HpI/IMCHCHI/ISI,




BO3MOXXHOCTH U NIEPCIEKTUBBI IPAKTUYECKOTO
HCIOJIb30BAHUS, TOKCUKOJIOTO-TUTMEHNYECKHE
XapaKTEPUCTHUKHU.

HaumeHnoBanue JUCHUILINHBI

MNMMyHUTET pacTeHui

O0BbEM TUCUUIIMHBI,
3E/ak.4.

3 3E (108 yaca)

COJEPKAHUE JTUCIUAITJIMHBI

Paznennl

Tembl

Paznen 1. Ilpeamer, 3anauu u
LEJI1 UMMYHUTETA PACTEHUN

Tema 1.1. McTtopust pa3BUTHS U CTAHOBJICHUS
(huTO0AKTEPUOIOTHH.

Tewma 1.2. Cucremarnka 6akrepuii. OcoOeHHOCTH
MeTa0oJM3Ma M TeHETHUKHU OaKTepuil.

CriocoObl MPOHUKHOBEHUS B PACTEHUE, CHMITOMBI
opakeHMsl. Y CTOMUMBOCTh pacTeHHI K OaKTepruo3am

Pasznen 2. Ocobennoctu
CTPOCHUS PUTOMATOTCHHBIX
OaKTepHid.

Tewma 2.1. Mopdosorus, Gpu3noaorus ¥ reHeTHKa 0aKTepHid.

Tema 2.2. OcoGeHHOCTH ABIXaHUS B (hepPMEHTATHBHBIX
MPOIIECCOB Y Pa3IMYHbIX TPYII OAKTEPHi.

Tewma 2.3 JIHK-ananu3, xapakTepucTHKa Haubosee
MATOr€HHBIX IPYIII

Pasznen 3. OcobernocT
O6uosIOruM (PUTOMATOTEHHBIX
OakTepuit

Tema 3.1. B3auMo1elicCTBHE C pACTEHUEM-XO03IHHOM.

Tema 3.2. I'enbl, 0OTBEYarOIIME 3a MATOT€HHOCTh OAKTEPHIA,
TOPU30HTAJILHBIN IEPEHOC T€HOB Y OaKTepuid

Paznen 4. Dkoiorus
(buTONaTOreHHBIX OaKTEpUit

Tema 4.1. BousiHue KIMMaTHYECKUX U APYTHX (PaKTOPOB,
AHTarOHUCTUYECKOUH MUKPOQIIOPHI.

Tema 4.2. bakrepuodaru, npoayeHTsl aHTHOMOTUKOB U
KOHKYPEHTbI

Pasnen 5. OcHOBHBIE METOIBI
00pwObI ¢ puTOOaKTEpHO3aMU

Tema 5.1. KapantuHHbIE MEPOTIPUATHS; PUTOCAHUTAPHBIC U
arpoTEXHUYECKHE MEPOIIPUSTHSL.

Tema 5.2. UctpebutenbHbie MeponpusaTHs MeTobl
CTEpHIIN3ALIUHN. XEMOCTEPUIISIHTHI.

Paznen 6. JTaGoparopHbie
METOAbI UCCIIEOBAHUN

Tema 6.1. MeToabl BBIIEJICHUS B YUCTYIO KYJIBTYPY,
COXpaHEHHUE B YUCTOM KYJIBTYpE.

Tema 6.2. MeToabl HHOKYJISITUUA PACTEHUI JJIsI TIPOBEPKHU
MATOTEHHOCTH OaKTepuit

HaumeHoBaHMe JUCHUILIMHDI

MexaHu3Mbl B3aMMOJICHCTBYSI pacCTeHUM U (PUTONATOI€HOB

O0bEM JUCHUILIHHDI,
3E/ak.u.

3 3E (108 yaca)

COJAEPKAHUME JUCIUIIJIMHBI

Pa3gennl

TeMmbl

Paznen 1. Ilpenmer, 3anauu u
1[eTM UIMMYHHUTETa PacTeHUN

Tema 1.1. McTopus pa3BUTHS U CTAHOBJICHUS
¢utobaxTepuonoruu. CucremMatika OakTepuil.
OcoOeHHOCTH MeTa00IM3Ma U TEHETHKH OaKTepHil.
CriocoObl MPOHUKHOBEHUS B PACTEHUE, CHMITOMBI
MIOPAKEHUSI. Y CTONYMBOCTb PACTEHHUM K
OakTepro3am

Pasznen 2. Ocobennoctu
CTPOCHUS (PUTOMATOTCHHBIX
Oaktepuii

Tewma 2.1. Mopdoiorus, GU3HOIOTHS ¥ TCHETHKA OaKTEePHIA.
OcoOenHocTy AbIXaHUs U (HePMEHTATUBHBIX MPOLIECCOB Y
pasnuuHbIxX rpynn 6akrepuit. JIHK-ananus, xapakrepuctuka




HanOoJee MaTOreHHBIX TPYIIT

Pasgen 3. Ocobennoctu
Owonoruu (pUTONATOrCHHBIX
OakTepuit

Tewma 3.1. BzaumoaeiicTBue ¢ paCTeHUEM-X03IMHOM. [ eHBbl,
OTBEYAIOLIHE 32 MATOIT€HHOCTh OAKTEPHil, TOPU30OHTAIIbHBIN
MIEPEHOC T'eHOB y OaKTepHid

Paznen 4. Dxonorus
(UTOMATOTeHHBIX OaKTEpU

Tema 4.1. BousiaHue KIMMaTHYECKUX U APYTHX (PaKTOPOB,
aHTaroHUCTUYeCKON MUKpoQuiopsl. bakrepruodaruy,
MIPOJYLIEHThl aHTUOMOTUKOB U KOHKYPEHTBI

Pazgen 5. OcHOBHBIE METOIBI
00pBOBI ¢ huTOOAKTEPHO3aMH

Tema 5.1. KapantuHubie MeponpusaTusi; UTOCAHUTAPHBIEC U
arpoTexHu4eckue MeponpusaTus. McrpeOutenbHble
MEpOIIPUATHS

Paznen 6. JTaGoparopHbie
METOJIBI MCCIEeTOBAaHNM

Tewma 6.1. HccnenoBanne 00pa3ioB MOYBBI U PACTUTEIBHOTO
MaTepHalla Ha 3apakeHHOCTh (purodakTepusimMu. MeToabl
BBIICJICHUS B UUCTYIO KYJIbTYpPYy, COXpaHEHHE B YUCTOU
KyJIbType. MeTOIbl MHOKYJISIIUY PACTEHUH IJISl IPOBEPKU
MaTOT€HHOCTH OaKTepui

HaumeHnoBanue JUCHUILINHBI

['eneTnyeckoe OMopazHOOOpa3ue pacTeHH, TeHOAHKH

O0BEM TUCHMIIIIMHDI,
3E/ak.u4.

3 3E (108 yaca)

COJAEPKAHUE JTUCIUITJIMHBI

Pasznennt

Tembl

Pasnen 1 OcHoBHBIE
TIPUHIIAITEI COXPAHEHUS
FeHETUYECKOr0
OunopazHooOpazus

Tema 1.1. buonorudyeckoe pasHooOpasue U pa3BUTHE
yesioBeuecTBa. OyHIaMEHTANIbHBIE TPOOIEMbI
6uopaznoobOpasus. buonoruueckoe pasHoobpasue u
(dakTopsl ero popMUpOBaHUSL.

Pazgen 2 [lonynsunonHo-
BHJIOBOE pa3HOOOpa3ue.

Tema 2.1. [Tomynsnus kak ¢popma CyIecTBOBaHUS
6uosnorudeckoro Buaa. KiiroueBble BUIbI U PECYPCHI.

Tema 2.2. MuBeHTapu3annoHHoe OuopaszHoodpasue. Bkiaz
pa3IMYHBIX TPYIIT OPTaHU3MOB B 001ee OMOpa3HOOOpa3ne

Tema 2.3. IIpencraBieHue 0 TUIIOJIOTHYECKOM
(cTpyKTYypHOM) pa3zHO00Opa3uu (pasHOoOOpa3ne KU3ZHCHHBIX
(hopM, SKOJIOTUYECKUX U IKOJIOTO-IIECHOTHYECKUX TPYIIII,
reorpaUuECKNX U TCHETHYECKUX JIEMEHTOB U TIPOY.).

Pa3znen 3 MouuTopuHr
O6ropa3zHooOpasus.

Tema 3.1. MOHUTOpPUHT KaK CUCTEMA MOJIy4EHUS
nH(pOpMaIIUK O COCTOSTHUH OMOPa3HOOOpA3HsI.

Tema 3.2 O0beKTbl OMOMOHUTOPHHTA

Pasnen 4 I'enuslil OaHK.

Tema 4.1. 'ennblit 6aHK — TUIT OUOPENIO3UTOPUS, B
KOTOPOM COXpaHsETCS TeHEeTHYECKUI MaTepHall.

Tema 4.2. Tunel reHHbIX OAHKOB.

Paznen 5 CkpunuHr
reHo(OH/1a U KOJUIEKIIUU KaK
UCXOIHBIA MaTepuant JJis
CEJICKIIMOHHBIX TIPOTpaMM

Tema 5.1. Ilonarus, GpyHKIIUU, OCHOBHBIE BUABI. MICTOUHUKHI
LICHHBIX MMPU3HAKOB.
I'enod o pacTeHUH — KJ1a10Bast ISl CEJICKITUU.

Tema 5.2. Metozp! onieHkH. BusyanbHo- OajibHbIE OLIEHKH.
VY cTONUMBOCTD K aOMOTHUUYECKUM CTPECCaM CpeJibl,
YCTOMYUBOCTh K MH(EKIIMOHHBIM 0O0JIE3HSIM M BPEIUTEIISIM.

Tema 5.3. JlocTuxkeHUs B CENEKIIMHU 3€PHOBBIX KYJIBTYp C
WCII0JIb30BAHHEM MUPOBBIX T€HETUYECKUX PECYPCOB

Paznen 6 Mupopmannonusle
TEXHOJIOTUH B yNIPABICHUHU U
OLIEHKE TeHETUYECKHIX

pecypcoB

Tema 6.1. CoBpeMEeHHbBIE KOMIIBIOTEPHBIE CUCTEMBI
KOJJICKIIMI FeHETUYECKOr0 pa3Hoo0pas3usl.

Tema 6.2. Coznanue kaTagoroB ¥ 0a3 JaHHBIX (ITACIOPTHBIX
Y OIICHOYHBIX ), UCIIOJIb30BAHUE JAHHBIX O CEICKIIHOHHOM




Matepuane. [Touck ucxoaHsix Gopm I CeNeKIMOHHBIX
MpOrpaMm

HaumeHnoBanue JUCHUILINHBI

MOJIGKyanpHaH CCJICKI M

O0BEM TUCHMIIIIMHDI,
3E/ak.u4.

3 3E (108 yaca)

COJAEPKAHUE JTUCIUITJIMHBI

Pasznensnt

Tembl

Paznen 1. MapkepHas
CEJIEKIIMSL.

Tema 1.1. OcHOBHBIE OHATHUSA U 337a4X MAapKEPHON
CEJIEKINU
Tema 1.2. O6bEKTH MAPKEPHOU CEICKIIUN

Paznen 2 TpanunmonHsie
MapKepHBIE CUCTEMBI

Tema 2.1. benkoBbie MapKkepbl. AJIIO3UMBI.

Paznen 3 Ionumopdusm miun
PECTPUKIIMOHHBIX ()PAarMEeHTOB
- ITJIP® ananus.

Tewma 3.1. SAnepusie [1IPD (mommmopdu3m auHbBL
¢dbparmenToB pectpukiyn) U JIHK- dunrepnpuaTHHr.

Tema 3.2 [I/IP® B XJIOPOIIIACTHON M MUTOXOHAPUATILHON
JHK.

Pa3nen 4. MonexynspHast
ocHoBa RAPD.

Tewma 4.1. IIpeumyiiecTBa, OrpaHUYEHUS U IPUMEHEHHE
RAPD-mapkepos.

AMITHUIIIPOBaHHBIE 007aCTH, OXapaKTePU30BaHHBIC
CEKBEHHpOBaHUEM. KonM4ueCcTBEHHBIN aHAIU3 SKCITPECCHH
T€HOB C MCIOJIb30BaHUEM ITPOU3BOJIBHBIX

IpaniMepoB.

Tema 4.2. CoiictBa RAPD - mapkepos.

Paznen 5. AFLP ananus u ero

Tema 5.1. Texuuka AFLP: npuHuun, npenmymiecTsa u
OrpaHHUY4CHUs.
Amnanu3 skcnpeccun Ha ocHoBaHuu AFLP- ananu3a.

Pa3HOBHAHOCTH Paznnunbsie AFLP-Bapuaruu
Tema 5.2. Paznnunsie AFLP-Bapuanuu
Tema 6.1. S-SAP-ananu3. CenexTuBHas aMIUTM(PUKALUSL
MuKpocaTeuinToB. [loaumopdHbie T0KyCHI.

Pasien 6 Muxkpocaremut-AFLP. Mukpocaremnutsl. AxpeccoBaHHas

Hpyrue MoJieKyJIsipHbIe
MapKepbl, OCHOBaHHbBIE Ha
amrmudukaruu JJHK In Vitro.

TILIP.

Tema 6.2. AHanu3 3KCIpecCU FT€HOMHBIX
peruonoB: RGAP, SRAP u TRAP. Ananu3z nonumopdusma
OJIHOIIETIOYEUHBIX

KOH(OpMaLui, U CBI3aHHBIE C HUMH METObI. J[pyrue
METOJIHKH.




